Delayed sequelae after pressure on the neck are rare. Awareness of such sequelae as well as a high degree of suspicion is essential for early detection and proper clinical management. Injuries to the common carotid artery and pseudo aneurysm formation leading to fatal hemorrhage are still rare occurrences after attempts of manual strangulation. When such cases are presented to the forensic pathologist, he has to establish the link between the cause and effect, excluding other possible causes for such complications. In addition, he may have to give opinions in possible medical negligence charges. Key Words: pressure on neck, delayed sequelae, pseudo aneurysm of common carotid artery, hemorrhage, medical negligence (Am J Forensic Med Pathol 2012;33: 80Y82) CASE REPORT 80 www.amjforensicmedicine.com
P ressure on the neck occurs in hanging, manual or ligature strangulation, and neck holds as well as after direct blows and impacts. It can be accidental, homicidal, or suicidal. Strangulation of the neck, manual or with ligature, whether intentional or accidental, usually results in immediate death. Such immediate deaths occur due to either cerebral hypoxia secondary to obstruction of blood vessels in the neck or vagal inhibition of the heart or as a result of stimulation of the carotid sinus rather than due to occlusion of the airway itself. 1 On occasion, instead of immediate death, cerebral hypoxia results in a vegetative state causing death on a later date. 2 Damage to the blood vessels in the neck can cause posttraumatic arterial thrombosis due to intimal damage or neck hematomas due to dissection or tears in the arterial wall. Surgical emphysema can occur owing to damage to the larynx or trachea. These complications can occur with or without injuries to the cartilages and bones of the larynx. Such complications can be presented to clinicians on a later date. Awareness of such late complications is essential for proper management of the cases of pressure on the neck, who are fortunate enough to survive the initial potentially fatal act. 3, 4 If a delayed death occurs in a person with a history of pressure on the neck, the forensic pathologist is expected to establish or refute the connection between the death and the alleged incident. This is essential in the criminal investigation as well as in negligence charges that can arise against the clinicians who have attended to the case.
CASE REPORT
A 3-year-old girl who lived with her stepmother and her father had been seen by their neighbors with a swelling face and neck. The child seemed to be in pain and had difficulty in talking. The neighbors were already aware of maltreatment by the child's stepmother in the absence of the child's father. They insisted that the child be taken to the hospital. There, the child divulged that the stepmother assaulted her and tried to squeeze her neck the same morning. The child did not have stridor or difficulty in breathing. Her vital parameters were within reference limits. She has had a swelling on the left side of her neck with surgical emphysema in and around the neck. Few linear and imprint abrasions close to the head and neck region were also noted by the physicians. After these facts were conveyed to the police, the stepmother was arrested for charges of alleged physical abuse.
The skeletal survey did not show fresh or old fractures. The computed tomographic (CT) scan of the neck showed surgical emphysema and a hematoma in relation to the transverse process of the second cervical vertebra on left without bony injuries. Laryngoscopic examination was not performed. She was kept under observation and was treated with intravenous antibiotics, steroids, and analgesics. Surgical emphysema subsided, and the child was discharged a week after admission to go home with her father. On discharge, the child had some swelling on the left side of the neck and mild pain extending on the neck.
The child had been at home for 2 days without new complaints. On the third morning, she got up from sleep with a bout of coughing, and there was bleeding from the nose and mouth. She was rushed to the provincial hospital again and bleeding from her nose and mouth continued. Basic investigations and management was carried out on admission. Hemoglobin level was 8.8 mg/dL with normal white cell counts. Bleeding and clotting profiles were normal. However, bleeding continued to increase. Because the facilities in the provincial hospital were limited, after establishing intravenous line with blood transfusion and intubation, the child was transferred to the Children's Hospital in Colombo, which was 206 km away from the provincial hospital.
On admission to the Children's Hospital in Colombo, the child had profuse bleeding from the nose and mouth with malena. The physicians in the emergency department could not find a cause for this gush of bleeding. Her condition deteriorated rapidly despite resuscitative efforts, and the child died within hours.
Death occurred approximately within 20 hours of the initial bleeding episode and 11 days after the alleged attempt of manual strangulation. A postmortem examination was ordered following an inquest by a magistrate.
Postmortem Findings
On external examination, the child was found to be thin built weighing 9.5 kg. Her height was 85 cm. Her lips and conjunctivae were pale and eyes were sunken. Blood stains were noted in the nose and mouth with malena at the anus. The nose, lips, teeth, gums, the frenulum, and the tongue were free of injuries or scars.
She had a bluish swelling on the left side of the neck. There were several linear and semicircular hypopigmented scars on both cheeks, over the left side of the lower jaw, and over the medial end of the left clavicle. There were several such linear and curved scars irregularly placed on both upper and lower limbs. The back of the left side of the loin and the back of the chest also had hypopigmented scars.
There were no fresh abrasions or contusions in the body. The genitals and anus were free of injuries or scars.
Dissection of the neck was done, in situ, and layer by layer in the bloodless field after removing the brain, which was unremarkable. There were no fresh contusions in the neck muscles. A dark diffuse hematoma was found under the sternomastoid muscle on the left side of the neck extending in the longitudinal direction between the carotid sheath and trachea among deep muscles ( Fig. 1) . Opening into the left carotid artery demon-strated a small lesion situated just below the bifurcation, and it was in communication with the hematoma (Fig. 2) . The hematoma was found to be ruptured into the pharynx just lateral to the left piriform fossa (Fig. 3) . The thyroid cartilage and hyoid bone as well as the cervical vertebrae were found to be undamaged. The mucosa of the trachea was pale but otherwise normal. There were no pharyngeal pouches or other congenital abnormalities. The rest of the surrounding structures were unremarkable. The esophagus was pale but did not show injuries or pathological lesions. The stomach was full of clotted blood but otherwise unremarkable. Bowels contained altered blood only. The endocardium, heart valves, and other arteries were free of pathological lesions. The rest of the organs was unremarkable except for marked pallor.
Histological examination of the hematoma showed organization process with neovascular formation but without much necrosis, inflammation, edema, or fibrosis. Histology of the kidneys showed acute tubular necrosis.
DISCUSSION
Consequences of penetrating neck injuries as well as immediate deaths after blunt force trauma to the neck is common knowledge. Owing to the concentration of vessels, nerves, air, and food passages as well as bones in a relatively small area in the neck, injuries can occur in various structures. Delayed effects of such injuries are relatively rare, but they expose the victims as well as unsuspecting clinicians to a greater risk. The medical literature on this subject usually has a word of caution to the medical profession. 3Y5 Hematoma and subcutaneous emphysema formation in the neck after blunt as well as penetrating trauma to the neck are reported in the medical literature among a multitude of other injuries 4, 5 Hematomas are formed because of injuries to arteries or veins, and emphysema are formed because of injuries to the air passage. These lesions may not be prominent initially but can lead to life-threatening complications hours, days, or weeks later. 3, 4, 6 Among arterial injuries in the neck, the internal carotid arteries are damaged in 90% cases when compared with 10% of injuries to common carotid arteries. 7 Although injuries to internal carotid arteries are commoner, injuries to the common carotid due to blunt trauma have also been reported. 8 This predominance may be due to the site of initial injury. 9 Such injuries can occur after traffic accidents, sports-related injuries, assaults, as well as strangulation. 5, 8, 10 Injuries to carotid arteries range from intimal damage and subsequent thrombosis, dissecting aneurysm formation, and false or pseudo aneurysm formation to transection of the artery. These, in turn, can result in cerebral infarctions, airway obstruction, as well as severe bleeding. 8, 10 In the case under discussion, initial admission was with a swelling in the face and neck region after an alleged attempt of manual strangulation. Subcutaneous emphysema and hematoma in the neck have been diagnosed clinically and confirmed radiologically. Emphysema could have been a result of injury to the air passage. 5 The CT scan of the neck has shown hematoma on the left side of the neck. This hematoma could have occurred owing to the damage to the carotid artery. The child clinically improved with conservative management during initial admission. But 11 days later, she developed bleeding from the nose and mouth probably coming from the throat. During the postmortem examination, a deep-seated hematoma was detected in the neck, and it was found to be arising from the uppermost part of the left common carotid artery. This hematoma was found to be ruptured into the pharynx just lateral to the left piriform fossa.
Delayed but dramatic presentations after carotid artery injuries have been reported. 8Y10 Such cases are due to expansion of hematoma, and such expansion is possible especially with pseudo aneurysm formation. Pseudo aneurysms are formed owing to the disruption of the arterial wall. Such aneurysms have a periphery made up of clotted blood with a cavity in communication with the artery. 10 Initial expansion could have been contained owing to the pressure effects of surrounding structures, but expansion can occur on a later date owing to a rise in blood pressure or weakening of the injured tissues during the healing process especially with an impaired blood supply as a result of local pressure effects. 10, 11 The damage to the carotid artery in this case could have occurred when the vessel was compressed against cartilages or bones of larynx or against the transverse process of the cervical vertebrae during the attempt of manual strangulation. In children, owing to the elasticity of laryngeal bones and cartilages, fractures are uncommon. Linear whitish scars noted on the left side of the lower jaw and over the medial end of the left clavicle are suggestive of an act of manual strangulation, although they are not specific. 12 These injuries could have been caused by the nails of the assailant when the victim struggled and flexed the neck to protect herself. Other linear and crescent scars found on the cheeks and other parts of the body are suggestive of healed nail marks. These patterned injuries and their distribution point to a deliberate infliction rather than accidental injuries. 12 Rupture of a hematoma has occurred in the area lateral and posterior to the left piriform fossa. Carotid artery pseudo aneurysms usually expand in a medial direction as the posteriorlateral wall of pharynx is relatively weak. 10 Such aneurysms are reported to rupture with severe bleeding. 10 The pressure effect of the expanding hematoma might have interfered with the blood supply, resulting in necrosis of the adjacent tissues. 11 Initial injury to the pharynx owing to an attempt of throttling also is a possibility. Had laryngoscopy been done initially, this possibility could have been established or refuted. Once the hematoma is opened into the exterior, arterial pressure can cause severe bleeding.
Initial injury to the airway causing surgical emphysema could not be demonstrated at the postmortem examination. This may be due to healing of such injury during this latent period of 11 days or it may be the site of rupture itself.
Foreign bodies such as fish bones stuck in the pharynx or the esophagus have been reported to migrate laterally, infecting the area and injuring carotid vessels. 13 In this case, initial CT performed immediately after initial admission showed a hematoma in the neck, and histology of the hematoma did not reveal signs of infection spreading laterally from the pharynx. These findings are helpful in excluding such a possibility.
Neovascular formation with increased vascularity without much edema, inflammation, and fibrosis noted in the histological examination is consistent with a healing process that is in the early second week. 14 This is again in favor of an injury resulting from the initial trauma.
Absence of evidence of lesions in other arteries, endocardium, and heart valves exclude the possibility of other pathologies such as endocarditis, arteritis, atheroma, and mycotic lesions, which can give rise to aneurysms and hemorrhage.
Possibilities of congenital abnormalities such as pharyngeal pouches were also excluded during the autopsy.
Perusal of the medical literature revealed that this type of sequela is very rare. A high degree of suspicion and enhanced awareness of existence of such rare but potentially fatal complications of blunt force trauma to the neck is essential on the part of clinicians for proper monitoring, early detection, and management of such entities. The forensic pathologists also have to establish the cause and effect for litigation purposes only after considering and excluding other possibilities.
